Two ice cores were retrieved from high elevations (~5800 m a.s.l.) at Mt. 23 Nyainqentanglha and Mt. Geladaindong in the southern and central Tibetan Plateau 24 region. The combined tracer analysis of tritium ( 3 H), 210 Pb and mercury, along with 25 other chemical records, provided multiple lines of evidence supporting that the two 26 coring sites had not received net ice accumulation since at least the 1950s and 1980s, 27 respectively. These results implied an annual ice loss rate of more than several hundred 28 millimeter water equivalent over the past 30-60 years. Both mass balance modeling at 29 the sites and in situ data from the nearby glaciers confirmed a continuously negative 30 mass balance (or mass loss) in the region due to the dramatic warming in the last 31 decades. Along with a recent report on Naimona'nyi Glacier in the Himalaya, the 32 findings suggest that the loss of accumulation area of glacier is a possibility from the 33 southern to central Tibetan Plateau at the high elevations probably up to about 5800 m 34 a.s.l. This mass loss raises concerns over the rapid rate of glacier ice loss and associated 35 changes in surface glacier runoff, water availability, and sea levels.
Introduction

38
Data from remote sensing and in situ observations suggest that glacier shrinking has Some of the most prominent global stratigraphic markers recorded in ice cores over 133 the last century are radionuclides (e.g., 3 broader 3 H spikes in that depth region as the atmospheric nuclear bomb testing occurred 146 over more than a decade. This is clearly not the case (Fig. 2) . The absence of To further test this hypothesis, we analyzed 210 Pb activity in the Nyainqentanglha the topmost sampling layer at a depth of 0-0.9 m; however, it decreased sharply to near 156 the background level (7.6 mBq kg -1 ) in the next sampling layer at 5.6 m depth ( Fig. 3a ).
157
High 210 Pb activity in the upper layer indicates enrichment due to the negative mass 158 balance. Based on the extremely low 3 H and 210 Pb activities immediately beneath the 159 surface layer, we conclude that there has been no net ice accumulation at the 160 Nyainqentanglha site since at least 1950s AD.
161
In contrast, the Geladaindong ice core exhibited a classic 3 H profile, with a sharp 162 spike of up to 680 TU at a depth of 5.22-6.23 m ( Fig. 2 the core (Fig. 4) . The uppermost ice layer is designated as 1982 AD based on annual 170 layer counting above the 1963 AD 3 H marker, and is further constrained by 210 Pb 171 estimation of 1982 ± 5 years for the surface of the core (Fig. 3b ).
172
The Geladaindong ice core dating by counting annual layers is in agreement with 173 previous work in the region. Based on snowpit records in the Guoqu glacier, Mt. layer, suggesting no occurrence of strong melt ( Fig. 4 ). Furthermore, the air 189 temperatures were much lower before 1980s than those in the last three decades Beyond the 1980s, the Nam Co sediment record shows a decline in Hg concentrations, 219 which matches the global and regional emission trends. Such declining trends are absent 220 in the Geladaindong ice core, supporting that this site has not received net ice 221 accumulation since the 1980s. There are some secondary timing differences of the Hg 222 trend between the lake sediment and the ice core (e.g., during the 1970s), which might 223 be attributed to the lower resolution of the lake sediment record (about 5 yrs) compared 224 to that of the ice core record (1 yr).
225
The lack of recent deposition of mass (ice) at the Nyainqentanglha and Geladaindong 
Observed and Modeled Mass Balance
236
Due to a lack of precipitation data at the coring sites, we cannot directly quantify the year (mm w.e. yr -1 ). The estimate is considered as the lower limit as glacier areas in 243 high mountainous regions generally receive more precipitation (accumulation) than at (Tables 1 and 2) .
295
As shown in Fig. 7 , there is a statistically significant (p<0.01) increase trend in 296 annual positive cumulative temperatures at the Geladaindong (r=0.5) and
297 Nyainqentanglha (r=0.6) coring sites during 1966-2013 AD, but not in precipitation.
298
DDM modeling shows clear decrease trends in the cumulative net mass balance at both 299 sites under most of the scenarios except when the maximum of temperature lapse rate 300 and the minimum DDF were applied (Fig. 7) . rapidly disappearing in the mid and low latitudes. As such, there is an urgent need to 339 collect and study these valuable ice core records before they are gone forever. Table 1 Calculated annual net mass balance (mm w.e. yr -1 ) during 1966-2013 AD based 493 on various degree-day factor (DDF) values (mm ℃ -1 d -1 ) and temperature lapse 
